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(57) In a dosed ctoA televlston system comprising a plural^ of cameras (for examf^ 50-100) arranged to monitor - 
corre^or^fng parts of a physical area, a smaUer number of montors, and a video swilcher for connecting selected cameras 
to seeded monitors, tfia system cortf^uratton is controyed from a grapWcs user Interface 30. The interface may be in the 
form d a teud) sensitive screen on which are dfspteiyed representations of a design^ part 50 of the physical area, 
60, 64, 70 waWn the area, and corresponding cameras 62, 66. 72, togettter wfth icons 52-58 of the monitors indicatintfto 
vMdh camera ttiey are connected. Sdedion of one or more d the viewed area, a mmftor and a camera win for example 
conned the selected camera to the selected monitor, or seled the nearest camera to view a selected area. A separate 
pan, tl and zoom oontrd miy ad on a seiected camera with a corresponding change in the icon 64, 68, and there may 
also be a mouse oontrd. The area may also indude an alarm system wfth number of sensors; actuation of a sensor will 
automatically seisd the neaied camera and dtopaly its outpttf on a mor^. as wea 
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DESCRIPTION OF PROCESSOR ACTION TAKEN 


PROCESSOR SELECTS AND PANS CLOSEST REMOTE TO SELECTED 
AREA AND SELECTS NEXT AVAILABLE MONITOR AUTOMATICALLY. 


PROCESSOR PANS DESIGNATED REMOTE CAMERA TD SELECTED 
AREA AND SELECTS NEXT AVAILABLE MONITOR AUTOMATICALLY. 


PROCESSOR SELECTS AND PANS CLOSEST REMOTE CAMERA TO 
SELECTED AREA AND DISPLAYS IMAGE ON SELECTED MONITOR. 


MUNI 1 UK, CAMERA AND VIEW ARE ALL DESIGNATED BY THE 
OPERATOR, 


IF SELECTED MDNITDR IS SEQUENCING CAMERA VIEWS, SEQUENCING 
WILL STOlP. TOUCHING ICON STARTS SEQUENCE AGAIN. 


IF MDNITDR HAS STATIC VIEW (NON-SEQUENCING) IT WILL BE 
CLEARED WHEN MONITOR ICON IS TOUCHED. 


ALLOWS OPERATOR TD MONITOR AND PAN CAMERA SELECTED 
MDNITDR SELECTED AUTOMATICALLY. 


ALLOWS OPERATOR TD MDNITDR AND PAN CAMERA SELECTED 
MDNITDR SELECTED MANUALLY. 
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^ftMBBft flBT'^CTIQN AND POamONTNG SYSTEM AND METHOD 



The present Invention relates 
to control systems for closed circuit television obsezva*- 
tlon systems. More specifically, the present invention 
5 relates to a closed circuit television observation system 
controlled by a computer and accessed by a graphic user 
Interface « 

For quite some time now, 
closed circuit video cameras have been used as monitors. 
10 They have been used for security purposes and also for 
observation purposes, i.e., hospitals, etc. The primary 
use, however, has been for security. For example, prisons, 
military bases amd private real estate, etc. use closed 
circuit television networks to provide security. 

15 Often the closed circuit security setup includes a 

plurality of video cameras, a plurality of video monitors, 
a video switching unit and some type of mechanical inter- 
face which allows the user to determine which video camera 
output signals are going to be displayed on the monitors. 

20 The user can physically select which of the cameras 

the iiser wants to appear on a particular monitor. Thus, 
the user will have perhaps 50 or 100 cameras and will be 
able to select which of the plurality of cameras he wishes 
to display on the monitor (s) . The user effects the 
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selection of cameras to view on the monitor (s) by flicking 
switches or pushing buttons located on the monitoring 
console. 

The video switcher nay be interfaced to an external 
alarm systaa and an alarm event may then cause a prede- 
termined camera and view to be Selected and displayed. It 
is hot always clear to the user, where the source of video 
is coming from when the video is switched automatically. 

Typically any one of the monitors may be setup to 
display a user* selected sequence of camera views. Each 
view is held for a matter of seconds and then sequences to 
the next predetermined view. A sequencing monitor may be 
stopped at a particular view for fuirther analysis. 

Experience has shown that in the field of video 
surveillance that the most efficient number of video 
monlton is four to six. If more than ^ix monitors are 
provided It has been shown that the operator may become 
visually overloaded and be Incapable of accurately viewing 
all that transpires on the monitor screens. Therefore, the 
general practice in the industry is to reduce the number of 
display monitors. As a result, video output signals from 
the plxirality of camera are viewed on a limited nximber of 
monitors. 

Research has determined that approximately 99% of the 
time that the surveillance system is being monitored, 
nothing Is happening. It is only 1% of the time that 
something of Interest is taking place. What frequently 
happens in that crucial 1% of viewing is that the operator 
has a tendency to become confused about the proper opera- 
tion of the surveillance system. Additionally, it may not 
be clear to an operator where a particular problem area, 
viewed on a monitor, is physically located. 

Operators with little experience find it particularly 
difficult to operate the prior art's complicated control 
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console in times of substantial duress. It is desirous, 
therefore, to reduce the confusion and resulting reaction 
time delays. 

Accordingly, it is an aim of the present invention 
to provide a closed circuit television network having a 
user friendly interface between the user and the network 
which enables the user to accurately operate the network in 
t'jBes of duress. 

The graphics user interface clearly displays where the 
active cameras are located in the system, and what targets 
they are currently pointing at. This same interface 
display allows the operator to easily select new cameras 
and their respective views. 

Another aim ' of the present invention to 
provide a closed circuit television network having a 
computer control apparatus for providing video camera and 
monitor selection ftinctions, alleviating the user from 
making these decisions, and thereby reducing the effects of 
panic and duress known to accompany emergency situations. 



A camera selection and position- 
ing system and method according to the present invention 
has a plurality of video cameras producing video signals, a 
plurality of video display monitors and a video switcher 
apparatus coupled therebetween, including control apparatus 
coupled to tho video switcher apparatus for controlling 
which video signals are displayed on each of the plurality 
of video display monitors. Also provided are a graphics 
user interface apparatus coupled to the control apparatus 
for permitting a user to operate the control apparatus, 
thereby permitting the user to control which video signals 
are displayed on the plurality of video display monitors. 
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An example of the invention will now be described with 
reference to the drawings, in. .which: 

Figure 1 is a bloclc diagram of the closed circuit 
television network of the preferred embodiment. 

Figure 2 is am illustration of the graphics user 
intarfacs of ths prsf erred eobodimmt. 

Figurs: 3 is a state tabla illustrating the various 
Bodas of opera-tion oX the preferred eabodlaent. 

Figure 4 is a block diagram of the computer software 
operating within the preferred embodiment. 

Referring to Figure 1, a block diagram of the closed 
circuit television network 10 of the preferred embodiment 
is shown. A substantial part of tlie preferred embodiment 
lies in the use of a processor 20. OSie processor provides 
a "thinking** capability which permits the network 10 to 
operate in any of a number of states, based on a plurality 
of inputs. The processor 20 is capable of making decisions 
quicker them a human operator. The processor 20 makes 
decisions more efficiently because it is not affected by 
duress or excitement, phenomena, which., commonly cause 
operator error in humans. 

A primary aspect of the preferred embodiment is the 
use of a graphics user interface screen 30 between the 
user and th* processor 20. Referring to Figure 2, the 
interface screen 30 is designed to provide a graphical 
representation (similar to a "map") of the area that a user 
chooses to view. Depending on what mode the network is 
operating in, the user can simply point to a specific area 
on the "map" and the processor 20 will determine which 
camera has the best view of that specific area and select 
that view to be displayed on one of the monitors. There- 
fore, instead of having to deal with switches, buttons and 
knobs, the user merely has to point to an area on the touch 
screen 30 to have a view of the area displayed. This 
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arrangement significauit reduces the amount of time neces* 
sary to locate and track a particular scene because only 
minimal thoxight process is required. The user simply 
points to the desJLred area on the screen. That area is 
instantaneously displayed on a screen. Alternately, the 
operator may ''point*' with a ''mouse*' (44 of Figure 1) rather 
than using the touch sensitive screen. The network 
actually operates in a plurality of modes which provide 
great flexibility to the user in deciding how best to meet 
the user's monitoring needs (these modes are described in 
more detail below). 

Referring again to Figure 1, four video monitoring 
screens are provided 22, 24, 26 and 28. These video 
monitors 22, 24, 26 and 28 are standard video monitors and 
may be color or black and white The video monitors 22, 
24, 26 and 28 are connected to a video switcher 32. Also 
connected to the video switcher 32 are input lines from a 
plurality of remote cameras 34 and 36. In an actual 
network there may be over 100 cameras r therefore, remote 
cameras 34 and 36 are presented merely as representative of 
cameras that may be used in the network l6. The network 10 
is not to be limited in the number of remote cameras that 
it has and, in general, the remote cameras in a network 
will greatly outnumber the monitors. 

Remote camera controllers (RCC) 80 and 82 are con- 
nected to the remote cameras 34 and 36, respectively. The 
RCCs 80 and 82 provide information to the processor 20 
camera position, field of view, and tilt or soom, if 
a^licable. The RCCs are communicated with,, or polled, on 
a rapid and frequent basis. Position information from 
these cameras is encoded at the pan and tilt motor drive, 
typically using potentiometers as encoders. The potenti- 
ometer are used to develop a voltage proportional to the 
camera's position. This voltage is converted into a 
digital equivalent and reported by the RCC back to the 
processor 20 for display on the graphics display screen 30. 
The result is that the camera icon on, the graphics screen 
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accxurataly reflects the real-tine status of the remote 
caoiera 34 and/or 36. 

Camera position changes are generated by touching the 
graphics display 30, or PTZ control 42, and are cosonuni- 
5 cated by the processor 20 to the remote RCC SO ax^ 82. The 
RCCs store the new position information and start the 
respective motors to effect the new position desired. 
When the encoded position information matches the newly 
re^iested position, the control motors are shut off. The 
10 camera icon on the grapbics display tracks the remote 
camera as it moves to the new location. 

The function of the switcher 32 is to effectively 
display video signals from reflected ones of the plurality 
of cameras 34 and 36. The premise behind the operation of 

15 the switcher is that it is inefficient to display all the 
remote camera video signals at once. CaiMras then selected 
for viewing in several ways: as an automatic response to an 
external alarm, as a result of a manual input by the 
operator, and as part of a preset sequencing of camera 

20 views on a particular monitor. The switcher is always 
under the control of processor 20. A suitable video 
switcher is the matrix 44 produced by Vicon Industries, 
Znc. of Melville, Hew York. 

The processor 20 which is coupled to the switcher 32 
25 is typically a standaird 16 bit industrialized personal 
microcoiq^ter. These computers are capable of being rack 
mounted in control consoles. In addition, they have heavy 
duty power supplies and good filtering systems permitting 
twenty-four hour a day operation. Processor 20 monitoring 
30 circuitry is included that supervises proper processor 
operation and causes a re-boot if errors are detected. As 
will be discussed below with reference to Figure 3, the 
processor 20 permits the network 10 to operate in a 
plurality of modes. 
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The processor 20 is controlled by the user through the 
graphics interface screen (Figure 2). The screen 30 is 
typically a high resolution color CRT with a touch sensi* 
tive overlay, A touch screen is used for the preferred 
embodiment because it permits direct user interaction, 
i.e., all the operator has to do is point and touch. 
Alternately, however,, a personal cmaputer '^mouse** could 
also be ussd to designate a specific portion on the screen. 

The processor 20 also receives ixtput from an external 
alarm system 40. The extcumal alarm system includes a 
plurality of sensors distributed throughout the area that 
the network 10 is securing. The sensors may be motion 
detectors, or pressure sensors located in floors, or fence 
disturbance sensors, etc. When one of the sensors is 
activated a signal identifying the sensor is sent to the 
processor 20. The processor 20 acts on this signal to 
select the closest camera to the sensed area to view the 
sensed area and switches the selected camera's output video 
signal to a monitor 22, 24, 26 or 28. When the sensed area 
is displayed on the monitor, the screen 30 graphically 
illustrates which camera is being used and what monitor the 
camera is being viewed on. 

The software for the external alarm 40 is a standard 
driver routine. It addresses the serial port on the 
processor 20. The external alarm sends a digital message 
to the processor 20, indicating the zone where the alarm 
has been tripped. It also sends a status signal, ie. , 
whether the acne has been acknowledged or not. An unac- 
knowledged zone may be shown oh monitor 30 as a flashing 
object, or one colored red, or an object designated by a 
particular ishape. 

An additional feature which may be connected to 
processor 20 is the pan-tilt-zoom (hereinafter "PTZ") 
control mechanism 42. The PTZ mechanism 42 permits a user, 
once a particular PTZ camera has been selected through the 
screen 30, to control the PTZ of that camera using a 
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joystick or keypad control. In such an arrangement, the 
user is offered another dimension of flexibility in viewing 
a particular scene. 



Referring to Pigiare 2, a graphical representation of 
5 the screen 30 is shown. The representation is eonrprised 
primarily of a "map" segment (hereinafter "map" 50) and 
four icons or windows 52, 54, 5« and 98. Th« windows 52, 
54, 56 and 58 have labels that identify particular moni- 
tors. The first window 52 (from the left) designates which 
10 camera, if any, is being displayed on monitor one 22, the 
second window designates which camera, if any, is being 
displayed on the second monitor 24, and so on for windows 
56 and 58. If no camera is being displayed in a particular 
monitor 22, 24, 26 or 28 the window is blank or says "off." 

15 The map segment 50 displays a gra^ical representation 

of real estate or an object that is being secured. The map 
50 is stored in the memory of the processor 20. Different 
maps 50 may be called out of memory as desired. In a 
typical situation an entire floor plan of a building may be 

20 recalled- from the processor memory. The user can designate 
any room, hallway or stairwell, etc., that the user would 
to view and the processor 20 automatically calls the 
specific individual map 50 for that area. The specified 
area map is then displayed on the screen 30. From the 

25 displayed map 50 the user can designate the area he or she 
wants to monitor, and even the camera and monitor to be 
used, if so desired* 

For instance, if the user wanted to view the asset 60 
(Pigur* 2), the user would tou^ the representation of 

30 asset 60 on the touch screen 30. The map 50 (of room 35, 
building 3A), has a coordinate pattern that corresponds to 
areas of the touch screen 30 when it is touched. When the 
user touches the asset 60, the closest camera 62 to the 
asset is switched to an available monitor. The wedge 64 

35 indicates the field of view of the camera 62 and if it is 
not already pointed at the asset, it will start to rotate 
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towards it tracking the movement of the camera. The 
display wedge width and length is proportional to the zoom 
and focus of the lens, respectively. Viewing the field at 
view 64, the user Icnows camera 62 (camera 3) is viewing the 
5 asset 60 becaxase the field of view of the camera 62 is 
focus»i on the asset 60. By looking to the upper left hand 
comer of the screen 30 the user also knows that the field 
of view of the camera 62 (camera 3) is being displayed on 
monitor one 22. This is because the window 52 that 
10 indicates which camera is being displayed on monitor one 22 
indicates that camera 3 (reference numeral 62) is being 
displayed thereon. 

Similarly, if the user wishes to view an area herein 
called process 64, the user simply touches the graphic 

15 representation of the process 64 • The closest camera 66 
(camera 24) automatically begins monitoring the process 64. 
By looking at the windows 52, 54, 56 and 58 the user sees 
the "24" in window 54. The "24" in window 54 indicates 
that the field of view 68 of camera "24" (reference numeral 

20 66) is being displayed on the second monitor .24. The 
camera field of view icon wedge 68 will change shape and/or 
direction if the user performs any manual PTZ functions at 
the console. In actual use, the user will be directed to 
the correct monitor because whcm the user touches an area 

25 on the display screen, the next new image to appear on a 
monitor will be the selected image. Thus, the changed 
monitor will serve to alert the operator. 

Also shown in the map 50 are a safe 70 and a camera 72 
(camera number 32). At present camera 72 is turned off. 

30 Therefore, no field of view is indicated. Should the user 
desire to view the safe all he or she need do is touch the 
graphic representation of the safe 70. The camera 72, 
which is the only camera capable of viewing the safe 70 
because of the wall 74 is then activated and placed on an 

35 available monitor. A field of view wedge would then be 
seen (graphically represented) on the screen 30. 
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The graphics representation of field of view defined 
by the wedges 64 and 68 is created from feedback signals 
received from the RCC 80 and 82. The data includes Aether 
the video unit is on or off, point of focus, degree of 
zooB, position of pan and tilt platform, etc. The feedback 
wits 80 and 82 contain a moltiduuniel A to O converter, 
serial coaBunleations port and single chip isicrqprocessor 
with associatedr non-volatile maaory. A power, supply 
qonverts available power (low voltage AC) to that required 
by the RCC circuitry. 

Function keys fi-fs 90 are provided along the lower 
portion of the screen 30. The function keys 70 are "soft 
keys** and can be programmed to do a plxirality of taisks when 
touched. They are analogous to the function keys of a 
keyboard. The function keys 90 may be programmed to 
accomplish sudi tasks as turning on a camera heater, 
activating PTZ capabilities, turning on a light, moving the 
screen to the next map in a certain direction, calling a 
"help** menu,, etc. 

Having discussed the physical aspect of the preferred 
embodiment, a discussion of the various functions provided 
by those physical aspects is now presented with reference 
to the above. Referring to Figure 3, the oloaed circuit 
television network of the preferred embodiment can operate 
is a plurality of modes. Conputer software resident in the 
processor 20 (as described below) is used to perform the 
functions provided by the various mode*. standard real- 
time programming techniques are used for both the processor 
and RCC software. A software flowchart indicative of the 
requisite programming steps is presented in Figure 4. The 
flowchart 90 demonstrates how various user touch sequences 
control the display system. These sequences are classified 
as "modes" in Figure 3 which is described immediately 
below. 

Referring to Figure 3, a pseudo state table 80 of the 
modes 1-8 of the preferred embodiment is presented. Mode 1 
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is the full automatic mode. The explanation of mode 1 (and 
all other modes) is best made with reference to both 
Figure 2 and Figure 3. Operation in the full automatic 
mode is similar to that described above with reference to 
Figure 2. The only necessary input is that of the view 
desired to be displayed. On the portion of the screen 30 
indicative of the view desired to be displayed is touched, 
the processor 20 selects and pans the closest remote camera 
to the selected area. The processor 20 then selects the 
next available monitor automatically and displays the 
desired view on that monitor. 

The camera selection is determined by an algorithm 
that first identifies which camera or cameras can "see" the 
desired area. These camera views are immediately routed to 
available video monitors. Feedback from the RCC indicate 
the position of the camera and extent of focus. This 
information is used by the processor to determine the field 
of view of the camera with respect to the map display. The 
processor then creates an image of the active camera's 
field of view on the screen 30. At the same time, the 
proper focal length is determined by processor 20 and the^ 
focus information is sent to the camera lens. Zoom 
information is calculated to present a constant view height 
and width independent of the distance to the new target. 

In regard to which monitor the image is displayed on, 
a priority soh^na is utilized. When all monitors are 
active and a particular monitor is not designated, the 
monitor with the lowest priority camera image will be 
connected to the new and higher priority camera image. 
External alarms may also be prioritized for monitor display 
with overflow statt&s indicated on the graphics control 
screen. Views holding in overflow are autraiatically 
routed to a monitor when it becomes available, i.e., is 
manually cleared. 

node 2 is a semi-automatic mode. It is termed semi- 
automatic because it requires two inputs. One input to 
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specify the view desired to be displayed and the other to 
select the camera to be used to view the desired area. 
Basically, mode 2 gives the user the option of srelecting 
which camera is used to view a specific area, instead of 
having the processor make that selection autonatically. In 
mode 2, the processor 20 perns the remote camera selected by 
the user to the selected area. The processor 20 also 
selects the next available monitor and antraatlcally 
displays this view thteeen. For example, in Figure 2, the 
user may wish to vletr the back side of the asset 60. In 
that instance, the user would select a view of the asset by 
touching the asset 60 and then touch camera 66 (camera 
24). Similarly, if the user wanted to view the back side 
on the process 64, the camera 62 (camera number 3) could be 
selected in this mode to view the process 64. 

Mode 3 is also a semi-automatic mode. In mode 3, 
however^ the two inputs f jrom the user are the area desired 
to be displayed and the monitor on which to display the 
desired area. A monitor is selected by touching the 
desires monitor window, be it window 32, 54, 56 or 58. In 
mode 3, the processor 20 selects and pans the closest 
remote camera to the selected area. The processor 20 also 
displays the image on the selected monitor. 

Mode 4 is a manual mode. It is a manual mode because 
the user selects the desired view, the camera to be used to 
capture the desired view and the monitor on which the view 
is to be displayed. Thus, the decisions which may alterna- 
tively be conducted by the processor 20 in the full 
automatic mode arm made by the user. In mode 4, the user 
selects the monitor, the area to be viewed and the camera 
to be used, by Indicating these Items on the screen 30. 
The processor acts on these inputs to position the selected 
camera to view the selected area and automatically displays 
that view on the selected monitor. 

Mode 5 is the sequencing monitor freeze mode. As 
mentioned above, to provide input from a relatively large 
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niunber of renote cameras on to one (or some other small 
number of monitors) a procedure called secpienclng is used. 
For instance, a plxirality of remote camera video output 
signals may be displayed sequentially on one monitor, one 
at a time, for a period of five or ten seconds each. 
Occasionally, the user will see something in one of the 
sequences that the user wishes to examine further. In mode 
S, the iiser is able to stop the sequencing at the scene the 
user wishes to further investigate. The sequence is 
stc^qp^ by the user simply by touching the window corres- 
ponding to the monitor the user wishes to observe* 
Touching the appropriate window again restarts the sequenc- 
ing procedure. 

Hode 6 permits the user to clear a monitor. A primary 
reason for clearing monitors is to enable the user to focus 
on the other monitors without being distracted by extrane- 
oils views. Hode 6 operates in the static view format (non- 
seqpiencing) . In mode 6, a monitor in static view format 
will be cleared when the window corresponding to the par- 
ticular monitor is touched. 

Mode 7 is the camera select mode. The user specifies 
the camera to be used by . touching the camera icon • Once 
specified the user can pan, tilt^ focus and zoom the 
selected camera to the extent available. The PTZ functions 
are controlled with touch screen Inputs or with the 
optional PTZ control device 42 referenced in Figure 1. 

Mode 8 is similar to mode 7, except that mode 8 allows 
the user to also select the monitor on which to display the 
camera view. 

Referring to Figure 4, an overview of the software 
necessary to invoke the touch control operation of the 
preferred embodiment is presented. Zt is presented by way 
of a diagrammatical flowchart In step 100, the software 
waits for a touch on the screen. A touch, once received is 
echoed by a starburst or a to indicate actual location 
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of the touch. In step 102 the type of touch input is 
classified. The classification can be broken down into 
five- types. The first, in step 104, is when a function key 
of button (70 of Figure 2) is touched. In that case the 
function is performed (step 106) and the program returns to 
step 100, waiting 'or another sereea ii^ut. 



Figure 4 is 8«t up to work from left to right, begin- 
ning at st^ 108 and moving to st^ 124 and step 138. 
Steps 108, 124 and 138 correlate to the icon monitor touch 
columns for monitor, camera and view, respectively, in 
Figure 3. If view is tourtied first the system 10 knows it 
is in mode 1. If a camera icons is touched first, the 
system 10 is either in modes 2 or 7. If a view area is 
touched after a camera icon is designated, then the system 
is in mode 2. 

If a monitor is touched first, the system is either in 
mode 3, 4, 5,= 6 or 8. If only a monitor icon is touched 
(step 108) the system is in mode 5 or 6, the determination 
of which one of these modes is made in step 110. If only a 
monitor (step: 108) and a camera (step 124) are designated 
then the mode 8 is entered. If only a monitor (step 108) 
and a view (step 138) are entered then the program is in 
mode 3 . If the monitor, camera aasd view icons are touched 
(steps 108, 124 and 138), in that order, then the program 
enters the manual mode, mode 4. 

Continuing with a step-by-»tep description of Figure 
4, a second type of touch olassifieation is the monitor 
icon (step 108). When it is designated, a first inquiry 
is whether a preset video sequence is currently being 
displayed on the monitor that is designated (step 110) . If 
the answer to this inquiry is "yes" a second inquiry need 
take place. In step 112, a determination is made of 
whether the video sequence is currently sequencing. If 
sequencing, then the sequence is froxen on the display 
from the particular monitor (step 114). Alternatively, in 
step 112, if it is determined (within sequence mode) that a 
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sequence is not currently running, the sequence is re- 
started, svitchdLng the monitor to the next video Input 
signal In the sequence (step 116) • 

If In step 110, a determination Is made that the 
sequencing mode Is not enabled, the particular monitor Is 
cleared (step 118) • Next, the monitor Icon for that 
monitor Is highlighted to make the Indication of Its 
Inactive state readily noticeable to the user (step 120)* 
In st^ 122, the monitor timer Is enabled. The program 
then returns to step 100. Each monitor has a timeout 
fxinction. The timeout function clears the camera after a 
certain time period. For example, the timeout may be set 
for one minute so that after the image has. been displayed 
and viewed the monitor is automatically cleared so that it 
is available for other uses. After the monitor timer is 
enabled the program returns to step 100. 

If a camera Icon Is touched in step 102, the program 
flows to step 124, detecting that a camera icon has Indeed 
been touched. A first inquiry, step 126, is .whether a 
monitor timeout has occurred. If it has not, a monitor is 
enabled (step 128). The monitor timer is then reset (step 
130). If a timeout has occurred in step 126, then the 
software automatically selects a monitor that displays the 
image from a selected 20 camera, (step 132). In step 134, 
a start camera timer is enabled. In step 136, the video 
for that camera is enabled. Also In step 136, PTZ control 
for the camera is enabled, if applicable. 

If in step 102 a "valid" area (one that is physically 
located within a screen map) is touched, the program goes 
to step 138 to begin the subroutine for the valid area 
mode. In step 140, a determination Is made as to whether a 
monitor timeout has occurred. If it has not, a monitor is 
enabled (step 142) and the monitor timer is reset (step 
144) . If a monitor has timed out, that monitor is selected 
to view the video signal of the touched area (step 146). 
Steps 140-rl46 are analogous to steps 126-132. 
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In stap 148, a determination is made as to whether a 
camera has been selected. If one has, the program proceeds 
directly to step 156; if not, it proceeds to step 150. In 
step 150, the camera selection process takes place. A 
determination is made of imether thers is mere than one 
camera (152) that can view the selected area. If there are 
net, then the video output signal, from the one available 
camera is used and ^e program goes directly to step 156. 
If there is more than one camera, thmn the additional 
cameras are displayed on available monitors. In step 156, 
the applicable video cameras are enabled, as veil as their 
output signals. P2T components are similarly enabled in 
this step if they are available. The program then returns 
to step 100. 

Moving to step 158, if an invalid area is touched 
(outside the map, monitors or function buttons) a recogni- 
tion is made of same. In step 160, a beeper is sounded 
indicating the touching of an "invalid" area. The program 
then returns to step 100. 

It should further be apparent to those skilled in the 
art that various changes in form and details of the 
invention as shown and described nay be made. It is 
intended that such changes be included within the spirit 
and scope of the claims appended hereto. 
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CLAIMS 

1. A video camera system, comprising: 

a plurality of video cameras which monitor' correspond- 
ing portions of a physical area; 

camera control means for controlling the orientation 
of specified ones of said video cameras; 

a plurality of monitors; 

video svitch means for coupling selected ones of said 
video caiMras to said monitors; and 

user interface means for generating a schematic 
graphical representation of at least a portion of said 
physical area and the position and orientation of at least 
one of said video cameras in said physical area. 

2. The video camera system of claim 1, comprising: 
each of said video cameras having a field of view 

corresponding to the orientation of said video camera; and 

said user interface means including means for sche** 
matically representing the field of view of said video 
cameras • 

3. The video camera system of claim 2, comprising: 
said user interface inclxiding means for visually 

denoting which ones of said video cameras are coupled to 
said monitors* 

4. The video camera system of claim 3, comprising: 
said video switch means having means, responsive to 

camera selection signals, for coupling a specified video 
camera to a specified one of said monitors; and 

said user interface means including input means, 
coupled to said video switch means, for responding when a 
user points to a portion of said schematic graphical 
representation corresponding to a location within said 
physical area by selecting the one of said video cameras 
best positioned for viewing said location and sending a 
corresponding camera selection signal to said video switch 
means; 



A-49548/SCS/SJA1 



-17- 



whereby a selected loca'tion is au'toma^lcally displayed 
on one of said monitors* 

5. Tha video camera system of claim 3, comprising: 
said video switch means having means, responsive to 

camera selection signals, for cei^ling a specified video 
camera to a specified one of said monitors; 

said user interface means including means for enabling 
a user to specify a location vithin said physical area; 

means for selecting one of said viteo cameras which is 
capable of viewing said specified location ai^ one of said 
monitors on which to display said location; and 

means for sending a corresponding camera selection 
signal to said video switch means for coupling the selected 
video camera to the selected one of said monitors • 

6. The video camera system of claim 3, conprising: 
said video switch means having means, responsivia to 

camera selection signals, for coupling a specified video 
camera to a specified one of said monitors; 

said user interface means including means for graphi- 
cally representing said video, cameras with video cameras 
icons; 

said user interface means further including touch 
means, coiqpled to said video swit<di means, for selecting 
one of said video cameras when a user touches a correspond- 
ing one of said video camera icons, and generating a camera 
selection signal specifying said selected video camera; 

whereby users can select video cameras for viewing by 
touching corresponding video camera icons* 

?• The video camera system of claim 4, wherein the 
user interface means further coaqprises a touch screen for 
enabling a user to point to portions of said schematic 
graphical representation. 

8. The video camera system of claim 4, wherein the 
user interface means further comprises a mouse for enabling 
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a user to point to portions of said schematic graphical 
representation. 

9. In an apparatus for a closed circuit television 
network having a plurality of video cameras producing video 
signals, a plurality of video display monitors and a video 
switcher iBsans coupled ther€!between> and a processor 
means coupled to said video switcher means, the output of 
said processor means determining which of said video 
signals to display on said plurality of video display 
monitors based upon information, signals, the improvement 
comprising: 

graphics user interface means coupled to said proces- 
sor means for inputting information signals to said 
processor means for controlling the output of said proces*- 
sor. 

10 « An apparatus for closed circuit television 
networJcs having a plurality of remote cameras and monitors, 
comprising: 

processor means for controlling a video switcher means 
based on input to the processor means of camera, monitor 
and view information; and 

a graphical user interface means having graphical 
representations of cameras, monitor and views cojuiected to 
said processor means for entry of camera, monitor and view 
information to said processor meaner 

said processor means generating graphical representa- 
tions of views, cameras and monitors on said graphical user 
interface means, displaying video signals from at least one 
of said rmote cameras on at least one of said monitors and 
indicating on the graphical user interface means the 
monitor on which the video signal is being displayed, the 
remote camera from which the video signal is emanating and 
the field of view of the remote camera being displayed. 

11. The apparatus of claim 10 further comprises: 
remote camera control means connected to each of said 
remote cameras and to said processor means for positioning 
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a respeotivs remote camera upon receipts of signals from 
said prooessor means calling for ntovesiient of a remote 
camera and for providing feedback signals for said remote 
camera of their positions and field of view, the processor 
means using said feedback signals to create the graphical 
representation of a roitote camera field of view. 

12. A method for a closed eireuit television network 
having a plurality of video display monitors for displaying 
output signals from a plurality of ramote cameras, compris- 
ing the steps oft 

generating- output signals from a plurality of remote 
cameras, said generated output signals being indicative of 
field of view of said remote cameras; 

generating on a graphics user, interface screen 
graphical representations of an area, remote cameras and 
monitors, corresponding to an actual physical area, cameras 
and monitors, respectively; 

designating one of said graphical representations on 
said grai^cs user interface screen; and 

displaying oul^t signals of one of said remote camera 
on a monitor in response to the designation of one of said 
graphical representations by coiqpling a remote camera 
output signal to a monitor. 

13. The method of claim 12 wherein the step of 
designating one of said graphical representations further 
coBq;>rises the step of: 

touting one of said graphical representation; and 
generating, signals corresponding to the touching of 
one of said graphical r^resentations, said generated 
signal affecting the coupling of said rraote camera output 
signals to said monitors. 

14. The method of claim 12 herein said designating 
step coaprises the step of: 

designating a coaqputer generated graphical representa- 
tion of an area which correlates to an actual physical 
area; 
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enabling a camera in close proximity to said physical 
area to produce a output signals indicative of said 
physical area; and 

displaying the output signals indicative of said 
5 physical area on a monitor. 

15 » The method of claim' 12 further comprises the 
steps of: 

designating a graphical representation of a camera 
that correlates to a physical camera in close proximity to 
10 a physical areai 

enabling the physical camera %^ich correlates to the 
graphical representation of a camera; and 

displaying the output signal from the physical csimera 
on one of said monitors by coupling said output signal to 
15 one of said monitor. 

16. The method of claim 15 further comprises the 
steps of: 

designating a graphical representation of an area that 
correlates to a. physical area; 
20 designating a graphical representation of a monitor 

that is correlative to an actual monitor; 

displaying on said actual monitor output signals from 
a remote camera in close proximity to said designated 
physical area, said displayed output signals being indica* 
25 tive of said physical area» 

17. The method of claim 6 further comprises the 
steps of: 

designating a graphical representation of a remote 
camera thal^ correlates to a remote camera; 
30 focusing said designated camera on a physical area in 

close proximity thereto; 

diiqplaying the output signal from said camera on a 
monitor; and 

indiciating on said graphical prepresentation the field 
35 of view of said remote camera. 
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18. The method of claim 17 further comprises the step 

of: 

freezing a sequencing video display on a monitor by 
designating a graphical representation of said monitor. 

5 19/ The method of claim 18 further comprises the step 

of: 

clearing a video display from a monitor by designate 
Ing a graphical r^resentation of said monitor when said 
monitor is in a non-«equenclng mode. 

10 20. The method of claim 19 further comprises the step 

of: 

designating a graphical representation of a remote 
camera that correlates to a remote camera; 

providing independent monitoring and panning of said 
15 remote camera upon designating said remote camera graphical 
representation; 

automatically selecting a monitor to display said 
output signal from said designated remote camera; and 

displaying said output signal on said selected 
20 monitor. 

21. The method of claim 20 further comprises the 
steps of: 

designatix^ a graphical representation of a monitor 
within a specific period of designating a graphical 
25 representation of a remote camera; and 

displaying the output signal from said designated 
remote camera on said designated monitor by coupling said 
output signal from said remote camera to said monitor. 
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